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A Method and System for Adjusting Color Mixing Due to 
Substrate Characteristics 

BACKGROtiit OF THE If^ftTIQN 

1 - j p i 

- , in 

1. Field of the Invention 

The ^^sent invention rAlitii to document pifbcessing 
machines and, more particularly, to documeA^ ^T6&hssing 
5 machines adapted to color printing. 

2, Prio^ Mi 

Referring to"fctg» .lji ] there is shown a perspectives' ^iew of 
a docuAi^nt ptfocessiiid apparatus 5* The apparatii^j fi could 
be aky suitable type of document processing apparatus, 
10 such as a copier, a facsimile machine/ a scanner* or a 
computer printer adaptable to color pfoceiiing and 
printing on a printable substrate. 

One specific application of color processing is customer 
selectable color printing, wherein a ve£y specific color 

15 is required* Customer selectable col6^s are typically 
utilised to provide instant identification and 
authenticity to a document, As such/ the customer is 
usually concerned that the color meets particular color 
specifications* For example/ the red color associated 

20 with the XEROX® 3 digital stylized "X" is a tustomer 
selectable color having a particular shade, hue and color 
value. Likewise, the particular shade of orange 
associated with Syracuse University is a good example of 
a customer selectable color. A more specikliz&d example 

25 of customer selectable color output can be found in the 
field of custom color, which specifically refers to 
registered proprietary colors, such &k used/ for example, 
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in corporate logos, authorized letterhead and official 
seals. The yellow associated with KODAK* brand products, 
and the brown as^ociat^ with HE^gHSY 1 * brand products are 
good examples ef Exacting custom colors which may be 
5 required in a hig&litfht co^oi: ; 6r spot color printing 
application* However, the various colors typically 
utilised for standard highlighting processes generally do 
not precisely match customer selectable colors* Moreover, 
customer selectable colors typically cannot be accurately 

10 generated via halftone process; ;Cdlor: methods because the 
production of solid ^y&e ar&k'b ti *i particular color 
using halftone imagfe ' jprocesslrt^ ' tiihniques typically 
yields non-uniformity., . 6l the color image area* 

Further, lines and ,t$kt produced h$ kai£tone process 

15 color are very sensitive to mis-*egistration of the 
multiple color imadf^- sii^li t^lk*"' bliirring, color 



variances, and othe& 



s may result* 



Aa a result of the defic;Unci4s< iridic above, customer 

20 selectable color p^6d^ti6ft eiectrostatographic 

printing systems is tj^i&aily fiifclri^d out by providing a 

singular prefixed d^sldjjsing mafceriij/ i qomposition (e*g., 

ink) made up of a Mature of multiple color toner 

particles blended in preselected, concentrations for 

25 producing the desired customer selectable color output. 

This method of mixing multiple coloir toners to produce a 

particular c6ldr developing material is analogous to 

t ' 
processes used to produce customer selectable color 

paints and inks. In offset printing, for example, a 

30 customer selectable color output image is produced by 

printing a solid image pattern with a premixed customer 

selectable color printing ink as opposed to printing a 

plurality of halftone image patterns with various primary 
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colors or compliments thereof. This concept has generally 
been extended to electrostatographic printing technology, 
as disclosed, for example, in commonly assigned U.S* Pat, 
No. 5,557,393, wherein' 'ah electrostatic latent image is 
5 developed by a dry powder developing, material comprising 
two or more compatible toner compositions to produce a 
customer selectable color output. 

Customer selectable color printing materials including 

10 paints, printing inks and developing materials can be 
mailufactured by determining precise amounts of 
constituent basic color j components making up a given 
6ustbmer selectable coloir miteirial, providing precisely 
measured amounts of each constituent basic color 

15 component and thoroughly mixing these color components. 
This process is commdftly facilitated by reference to a 
color guide or swatcii! booA coht^ihing hundreds or even 
thousands of swatches iliiisfcfitiftg different colors, 
wherein each color swatch is A&soilated with a specific 

20 formulation of coloranHi ^ro^Ably* the most popular of 
these color guides is ijubii^hed 'by Pantone®, Inc* of 
Moonachie, K.J. The £&ht;one$ Color Formula Guide 
expresses colors usih$ 1 iirtiii^A * matching system and 
provides the precise formuiAti&n i^4ces$ary to produce a 

25 specific customer selicfe&kis ^6ior by physically 
intermixing predetermined cokdint rations of up to four 
colors from a set of up to 16 jitihcipal or basic colors. 

There are many colors available using thp Pantone® system 
30 or other color formula guides of this nature that cannot 
be produced via typical half tone process color methods ♦ 
In the typical operational environment, an 
electrostatographic printing system may be used to print 



various customer selectable color documents * To that end, 
replaceable containers of premixed customer selectable 
color developing materials corresponding to each customer 
selectable color are provided for each print job* 

5 Replacement of the premised customer selectable color or 
substitution of another premixed color between different 
print jobs necessitates operator intervention and print 
job halts, among other undesirable requirements. Also, 
since each customer selectable color is typically 

10 manufactured at an off-site location/ supplies of each 
customer selectable color printing ink must be separately 
stored and inventoried for each customer selectable color 
print job* 

15 In addition, it is known that properties of the printable 
substrate also affec&s the cpAP^i of the print. Many paper 
substrates are slightly of f HWAit:* In the direction of 
blue or green or yellow* Suck ^kj^efj tint can shift the 
print color away from the cu^tiomir^elSpted color, even 

20 though the develo^id irik ikyeb is rflkiniiklned exactly at 
its specified va er known that the 

reflectivity of tn4 ; ^ufcfetiiti l ^ls6 effects the print 
color* More reflective 1 3\liJsfcf ^i^s - *may result in color 
with higher gloss, hi$h«r brightness and higher measured 

25 color saturation then'Mi^ht oth&rw!3& be desired* 

j. 1 ; ;! y- 



a 



In accordance witii ifae' 'emkb^Spnt of the invention, 
method for adjust!^ fr^fftifeftsl l amounts of primary 
30 colorants to be ahtially match a user 

selected color and substrate characteristics in a device 
adapted to color printing on a substrate. The method 
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comprising the steps of determining a compensated target 
transmission spectrum, T c *m P (M of a printable ink layer; 
optimizing an uncofapensat^ target transmission spectrum/ 
T ur ,-aomp {X) of a printable ink' layer; and comparing Tu n - Mrep 
5 {X) with T Ci?mf> {X) plus a predetermined delta and selecting 
fractional amounts of primary colors to be combined to 
substantially match the user selected color and the 
substrate characteristics* 



10 In accordance with another embodiment, a method for 
determining optical characteristics of a substrate to be 
printed on and adjusting color components of a desired 
color to compensate for the optical characteristics* The 
method comprising the steps of determining optical 

15 characteristics of a desired color; determining optical 
characteristics of the substrate to be printed on; and 
comparing the optical characteristics of the desired 
color and the optical characteristics of the substrate to 
be printed on and adjusting the color components of the 

20 desired color to compensate for the optical 
characteristics of the substrate to be printed on* 

In accordance with another embodiment, a color mixing 
system in an apparatus adapted to printing color 
documents* The system comprising a source of a plurality 

25 of primary colorants; at least one optical characteristic 
source; at least one user interface; and a controller 
conne6table to the at least one optical dkaracteristic 
sourcfe and Me at least one user interiaci, wher6ih fehs 
controller controls mixing of a pliifaiity of priL^ry 

30 colors from trie source of primary coiorkftts in re^orise 
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to the at least one optical characteristic source and the 
at least one user interface* 

In accordance with another ^odimen^:, a program storage 
device readable by a i&adkifte, tangibly embodying a 

5 program of instructions executable by the machine to 
perform method steps for adjusting fractional amounts of 
primary colors to be combined to substantially match a 
user selected color and substrate characteristics in a 
device adapted to color printing on a substrate. The 

id method comprising the steps of determining a compensated 
target transmission spectrum, T c<Whf> <k) of a printable ink 
layer, further comprising the steps of determining a 
color reflection spectrum, RtgtW/ determining a 
substrate reflection spectrum, R S (M, determining an 

15 average front surface substrate reflection, R fs/ combining 
R*4T.(JL), R.(X), and R f , t6 produce the target transmission 
spectrum, T comp {%) ; ;o^limi£in§ an uncompensated target 
transmission spectrum, T urt -coinp ot a printable ink 

layer, further comprising the step of optimising s 

where ; 

exp= 2.71S2S . . . 

g j = m?** 1 ?^?*^* 1 ™***-asMr\*itor. r \ti with onch primar y , ^ ^ 
color-rr Ml - 4U pstnl-tA **ff per- ^rir^r^ a/s^^UA 



- s rr ?M/I\ - -/A pstrthd m^ft per- vyxtiri* 

25 MC-rP. ) ) j - the master — ourva — -assQc^ s tqd with — each 

pi liuaa u y color o(j(^) - "/A*- s^^itr— Sptctr^^ 

and comparing T un - flwnp (X) with T 80 top (X) Pius a 
predetermined delta and selecting fractional amounts of 
30 primary colorants to be combined to substantially match 
the user selected color and the substrate 
characteristics . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

.1- t • ; . • ' • . I* it* |i 

ing a'Sjifeftts and other features of the present 
iiWintion are explained in the following description, 
tak£n in connection with the accompanying drawings, 
wherein: 



Fi<3* JL. iS a 1 £*J?sg>6ctiV£' tfii&w- «f s Conventional document 
processing ^Utatus adaptable to cc!4r ^bihting; 

Fig, 2 ife I schematic diagram of one embodiment of the 
invent iori; ifti 

: t ■ , ,, ; ^ <• 

15 Fig. 3 is $ ' meth6d flow chart of ' d&t, Embodiment of the 
invention showl&Sj' iiie steps for det ing the fractions 
of colorants to fftixed. 



:J'1 



S 



EMBODIMENT 



16 ftelfcrrikg to ri^fe. 2 i&d 3 ! th4r,e. is shown a schematic and 
rdeihod flow chitffe,i6ir one* 'diplSodiment of the invention. 
Alihou^h thfc frfeiSAfc;" iriteftiion will be described with 
reference to the single embodiment shown in the drawings, 
it should be understood that the present invention can be 

25 embodied in many alternate iozkk of embodiments. 

The present invention contemplates a printing system 
wherein the fraction of color components of the colorant 
material to be mixid in a supply reservoir can be 
adjusted to account for paper substrate properties. In 
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this manner, the color printed on the printable substrate 
will be in agreement with a predetermined customer 
selected color. Additionally/ there may be more than one 
combination of fractional amounts of color components and 

5 substrate properties that meet the requirements of a 
customer selected color. By monitoring the mixed color 
materials/ and selecting a different combination if a 
particular component is below a predetermined threshold, 
a wide range of customer selectable colors can be 

10 produced and maintained over very long print runs. Thus, 
the invention advantageously permits the user to mix user 
selected colorants on an as needed basis and to account 
for pap&r characteristics when printing a user Specified 
color. - . * - j . - ! i • - . < * 

IS Referring nq.w. to Fig. 2, a light sotirce .4iB illuminates a 
paper substrate 50* The ref lec^id Aifct is converted to a 
signal by an optical sensor- l Hs and transmitted to 
control system 52- Control system 52 combines the 
converted optical data ^iln information from the user 

20 interface 56 and ink diatactferiltiM . from database 54 and 
determines the fractional amkttftis ink from the primary 
ink supplies 40 to be mixed Irt- reiprvoir 42 to compensate 
for the optical characteristics -6f the paper substrate 
50, Alternatively, the optical characteristics of the 

25 paper substrate 50 may be stored as a table of the 
reflection spaetrutft It,(X) and the average front surface 
ref lectance 1 &k in database 54, The mixe^ ink from 
reservoir Ai is applied to ink applicator 44 and printed 
as required [ 6n* t6 £aper substrate 50. Alt^rttd&ively, the 

30 ink characteristic^ and the relative proportions of the 
primary ink dilor supplies already mixed 42 may be 
estimated by measuring tha transmission spectra of the 



9 

light 4 6C transmitted through or light 46A reflected from 
a thin layer of the mixed colorant 4 6D by color sensor 
48A. The proportions, e,g,# the weight percents or the 
volume percents, of the constituent colorants of the 

5 mixed ink 42 are ascertained by Control System 52 and 
combined with the piper substrate characteristics from 
color sensor 4§B* The required adjustment to the output 
color is then made by selectively adding additional 
amounts of the constituent colorant {s) from the primary 

10 ink supplies 40. 



Referring also to Fig, 3, the invention determines 10 the 
reflection spectriim R tqt (%) of ; user selected color, 
determines 12 the reflection s£££trum Ra(M of the target 

15 subs^ifite, and detfermiiies 14 the average front surface 
ref l4£-£ance R* s of the target substrate. The invention 
calculates 16 the compensated target transmission 
sfpeet&bm of the printable ink layer using known relations 
bet&^fen ink transmission, substrate reflectivity and 

20 perceived color: 



(X) - F[R fs/ R s a), Rtg t a>] (i) 

Where R £a 1$ the front 1 Surface r'eilectivity of the ink on 
25 the paper, R$ is th& rifle&tidn spectrum of the substrate, 
and R w is the reflection spectrum of the customer 
selected color. The relationship between these 

quantities may be determined empirically or from color 
models. As an example of a specific, approximate 
30 relationship, the contjt6l system may assume that 

R(W = R ffl + (i-Rf S )*T{i)^i(l)H{X) a*) 



Zi 96ed 



N33dG s mm3d 8S:SI 008Z-0£-inr 



10 



and the control system may calculate 

TcompW - SQRT[ (RtgA) - R&> / ((l-R ft )*R 3 (^)) ] (lb) 



In one embbdi^At 'irt^erition the next step 

estimates 13 a isfer§4t tiArtA&d^sion spectrum of the 
printable ink laVer tfeat not compensated for the 

substrate properties* i^hia estimate may come from a 

10 stored data ba$]s ' if 'liiget colors and the appropriate 
transmission s^efc'feta , £or inks printed on a standard 
substrate. Or this ifetiiaAti ^ &Ay be calculated from 
empirically at theoretically dete^Mhed relations between 
printed iolot' mi£i£$ per unit are^ PMA, color absorption 

15 spectra, a fa) I Snd transmission spliiiri 

where j ~ 1, 'fa Mligniiies the 1 lit individual colorants 

- f "!Si I 'JlT ' ! - 

20 to be mixed th Mojauca the customer selected color. As an 
example of; * 4 splciilc* ab^soximate relationship, the 
control syifclto i&ly assume Beer's law and . Lambert' s law 
and determine * 

• 'i ; , ,■ 

25 Turt-ecmpW = e|dJ>{-V &HA 3 *a, a) ) (2a) 

The FMAj in equation 2& li ftay cdteg ifcom a stored data base 
of colorant combinations kn&tofi ifeb produce different 
30 selectable colors, e*^, fi^iti^'llie Panfebne® system* 
Equation 2a is only ex certain assumptions 

are satisfied, e*g., tMt: ll^V'is'iiot multiply scattered 
in passing through th4 Ahk ii^fe* Ih other embodiments of 
the invention, empirid&l idjliitmehts to equation 2a may 
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be made, e.g., to correct for multiple scattering of 
light in the printed ink layer* 

The next step compares 20 th& f£sdij:s of equation (1) 
with the results of Equation (2): tc determine if T e<w (\) 
is within a predetermined range; 6 it ^ui-eoap IX) - 

If tile comparison falls outside 1 ike predetermined range 
the next step determines 22 il the variables used in 
determining T un _ coirp (X) have been optimized. If the 
variables have not been optimized a conventional 
multivariate optimization (e.g., least squares, Simplex, 
e*t.c*) may be used to optimize 26 the PMAj or other 
parameters until T uft .o«fip (%} is sufficiently close to T cw 
{X) ; ^Otherwise the user may be notified 28 that the 
sei$<?ted color i$ incompatible with the target substrate 
15 color. 

. v 

If the comparison of T un . c ^ p (h) is sufficiently close to 
Teomp (X) then the fraction £^1, 'color Fj of each primary 
colorant j to be mixed is det^tmined 24 according to the 
equation 

where PMA tD t= (4) , 



Step 30 clfet^fiiines if the fractional amount Fj is below a 
predetermined tLU^ir levU for that j th color and 
25 selecting an Alternative combination : ' ot and 
recalculates 36 equation (2) and re-Adii^at^A^ 20 the 
reAUlis of equation (!) with the resulti &i Action (2) 
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to determine if T comp (X) is within a predetermined delta 



Steps 2 9 and 32 are used to control the number of times 
alternative solutions to T COTftp {X) are determined. If loop 
control maximum has been set 29 and so determined 32 then 
the user is notified 34. 

It should be understood that the foregoing description is 
only illustrative of the invention* Various alternatives 
and modifications can be devised by those skilled in the 
art without departing from the invention. For example, 
present invention relates document processing machines 
adapted to color printing such as, for example, ink jet 
printers, and is not restricted to xerographic machines. 
Accordingly, the present invention is intended to embrace 
all such alternatives, modifications and variances which 
fall within the scope of the appended claims* 
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What is claimed is: 

1- A method for adjusting fractional amounts of primary 
colors to be combined to substantially match a user 
selected color and substrate characteristics in a device 
adapted to color printing on a substrate, the method 
comprising the steps of; 

determining a compensated target transmission spectrum, 
{X) of a printable ink layer; 

optimising an uncompensated target transmission spectrum, 
(X) of a printable ink layer; and 

comparing T un - e wnp (X) with T wfflp (X) plus a predetermined 
delta and selecting fractional amounts of primary colors 
to be combined to substantially match the user selected 
color and the substrate characteristics* 

2, A method as in claim 1 wherein the step of determining 
the compensated target transmission spectrum, T comp {X} , 
further comprises the steps of; 

determining & Color refl*eti&rt fepectrum 7 R t gt(M;; f - 
determinirii 1 Substrate r£fUdfc!on spectrum , R B (M-f 



determining ; an average front surface sijfestrate 




reflection, k* s i and 
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combining R tq t M / MW^ *nd Rf. to produce the target 



spectrum, T comp (X) further comprises the steps of: 
determining Teomp iX) * according to the equation; 
T««p (X) = SQRT ((R tg i{X)- R«»)/ (d-Rfi )* R*W))/ 
where SORT = square root of. 

4, A method as in claim 1 wherein the step of optimizing 
the uncompensated target transmission spectrum, IX) 
further comprises tki Step of optimizing: 

Tun-cow (W = F(PMA jf a 3 (X), j-l/n) 




where 



PMAj = the printed mass per unit area assodifelfcd with 



the primary colorant j; and 



ct 3 = the absorption coefficient of the j-tft colorant 



at wavelength X, 



, it* ; ■ • * 




5. A method as in claim 4 wherein the ste£, 6f optimizing 
Tun-oomp(^) further comprises the steps of* ; 



determining ' &j (X) an£ Empirical adjustments tA the 
approximate 64uaU^k, $^& W (X) = e>&{-£4 Mftj ), 
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where exp = 2.71828,,., such that the accuracy of the 
empirical equation, R(X) = R £s + (l«Rf«) *T (W *R« (X) *T (W , 
is improved; and 

selecting -at least one combination of FMAj such that the 
calculated T un -««p(X) plus or minus the predetermined delta 
substantially equals 

6. A method as in claim 5 wherein the step of selecting at 
least one combination of S*. and toCrUi. further comprises 
the steps of: 

determining a printed mass per unit area (PMA) per 
primary color, FMA 3 j 

determining the total FMA t ot according to SjPMAj, for 
j= 1 to ft/ where n= number of primary colors; 

calculating the fractional amount of primary color, 
Fj, according to Fj * PR^/PMA tot ; and 

determining if the fractional amount Fj is below a 
predetermined reservoir level for that j-th color 
and selecting an alternate combination of PMA.j such 
that tha calculated T^-co^M plus or minus the 
predetermined delta substantially equals T Ciwp (X),. 

7. A method as in claim 1 wherein the step of comparing 
Tun-eow (*•) w ith loom ^} P lus a predetermined delta and 
selecting fractional amounts of primary colors to be 
combined further comprises the step of selecting 
fractional amounts of primary colors from a composition 
table. 
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8, A method as in claim 2 wherein the step of determining 
the color reflection spectrum coefficient, R t g t {X) further 
comprises the step of selecting R tgt from a database* 

9, k ftieihod as in claim 2 wherein the step of determining 
the substrate reflection spectrum coefficient/ R s (?0 
further comprises the step of selecting R a {\) from a 
database. 

10, A method as in claim 2 wherein the step of 
determining the substrate reflection spectrum 
coefficient/ R a (M further comprises the step of selecting 
R&iK) from a database. 

11* A method as in claim 2 wherein the step of 
determining the substrate reflection spectrum 
coefficient/ R S (M further comprises the step of measuring 
ft* W • 

12- A method as in claim 2 wherein the step of 
determining the substrate reflection spectrum 
coefficient, R £ {?0 further comprises the step of reading 
R s {&) from a packaging label. 

13. A method as in claim 2 wherein the step of 
determining the substrate reflection spectrum 
coefficient/ R fs further comprises the step of selecting 
Rf S from a database. 

14, A method as in claim 2 wherein the step of 
determining the substrate reflection spectrum 
coefficient/ Rf§ further comprl$es the step of measuring 

RfB- 
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15* A method as in claim 2 wherein the step of 
determining the substrate reflection spectrum 
coef f icient, R* s further comprises the step of reading R f5 
from a packaging label. 

16* A method for determining optical characteristics of a 
substrate to be printed on and adjusting color components 
of a desired color to compensate for said optical 
characteristics, the method comprising the steps of: 

determining optical characteristics of a desired color; 

determining optical characteristics of the substrate to 
be printed on; and 

comparing the optical characteristics of the desired 
color and the optical characteristics of the substrate to 
be printed on and adjusting the color components of the 
desired color to compensate for said optical 
characteristics of the substrate to be printed on, 

17. A method as in claim 16 wherein the step of 
determining the optical characteristics for the desired 
color further comprises the step of determining the 
reflection spectrum of the desired color. 

IS * A method as in claim 16 wherein the step of 
determining optical characteristics of the substrate to 
be printed on further comprises the steps of: 

determining the reflection spectrum of the substrate to 
be printed on; and 

determining the average front surface reflection of the 
substrate to be printed on, 
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19, A color mixing system in an apparatus adapted to 
printing color documents, the system comprising: 

a source of a plurality of primary colorants; 

at least one optical characteristic source; 

at least one user interface; and 

a controller collectable to the at least one optical 
characteristic source and the at least one user 
interface, wherein the controller controls mixing of a 
plurality of primary colors from the source of primary 
colorants in response to the at least one optical 
characteristic source and the at least one user 
interface , 

20, A color mixing system as in claim 19 wherein the at 
least one optical characteristic source further comprises 
a substrate reflection spectrum R S (X) sensing device, 
alternatively the at least one optical characteristic 
source comprises a stored table of R s (X) values* 

21, h color mixing system as in claim 19 wherein the at 
least one optical characteristic source is a substrate 
average front surface reflection R fa sensing device, or a 
stored table of Rf S values, 

22, A color mixing system a$ in claim 19 wherein the at 
least one optical characteristic source further comprises 
a reflection spectrum database having at least one 
reflection spectrum R W (X) of a user selected color. 
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23* ^ program storage device readable by a machine, 
tangibly embodying a program of instructions executable 
by the machine to perform method steps for adjusting 
fractional amounts of primary colors to be combined to 
substantially match a user selected color and substrate 
characteristics in a device adapted to color printing on 
a substrate, the method comprising the steps of: 

determining a compensated target transmission 
spectrum, ? Cfflap (X) of a printable ink layer, further 
comprises the steps of determining a color reflection 
spectrum , Rt^A^) f determining a substrate reflection 
q spectrum , R*(X), determining an average front surface 

ti substrate reflection, R fe , combining Rtgt / Rs(k)/ and R fJB 

Hi to produce the target transmission spectrum, T CO m P Ck) ; 

o optimizing an uncompensated target transmission spectrum, 

y T U n-oomp of a printable ink layer, further comprises the 

O step of optimising: 

^ -Yun^p \\) oap( EjttjMC,ta.H -, where exp*= 2.71828... 

□ Gt j - a math e matical mass associated wiLli aa eh primary 

~~ , pud) s fht frt^tA rhtzss per- uhit ^rc^ ^s^u^t^X 

= ^Ka TOflgi-fir curve — a ssociated — with — e§ch 

fyS6 primary col or 4^ o(]W * ^ ^ ^'"V^*? sp*cb«*~ 



optimising an uncompensated target transmission spectrum, 
Tun-comp(X) of a printable ink layer, further comprises the 
steps of: 
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adjusting PMAj to minimize differences between T un - 
compft) " FE «j (^) / j - liN ] and Tw^tfc), where 

^MAr, is the printed mass per unit area of the j-th 
primary color, a^{X) is the absorption coefficient of 
the j-th primary color at wavelength %; and 

comparing T un - M ^{X) with T oomp (?0 plus or minus a 
predetermined delta and selecting fractional amounts 
of primary colors to be combined to substantially 
match the user selected color and the substrate 
characteristics * 
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ABSTRACT 

A method for adjusting fractional amounts of primary 
colors to be combined to substantially match a user 
selected color and substrate characteristics in a device 
5 adapted to color printing on a substrate < The method 
corrects for both the color and the reflectivity of the 
substrate on which the user selected color is to be 
printed* The method adjusts the target mixed ink 
transmission spectrum to compensate for the substrate 

10 characteristics* The method also identifies cases in 
which the target mixed ink transmission spectrum may not 
be compensated due to the paper's color* The method may 
be used to control mixing of inks in a custom color 
module of a marking engine; or mixing of dry toner 

15 primaries in a dry xerographic engine; or mixing of 
printing inks in a stand-alone ink mixing station* 
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